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CLAIMS 

L Apparatus for automatic isolation of particles, comprising: 

- a reservoir containing a solution with particles; 

5 - a first container into which an amoimt of said solution with said particles is fed from 
said reservoir; 

- a second container for accumulation of specific ones of said particles; 

- a capillary tube device for picking out one of said specific particles from said first 
container and for transporting said specific particles to said second container; 

10 - a computer system; 

- a camera system for recording images of said particles and transferring those images 
digitally to said computer system; 

- a computer program implemented in said computer system, which computer program 
evaluates said images, identifies and selects said specific particle from said images by 

15 predetermined parameters, protocols physical/chemical and/or biochemical character- 
istics of said specific particle, and controls said picking out and said transport of said 
specific particle. 

2. Apparatus according to claim 1, wherein 
20 - said first container comprises a tube with a transparent section, said tube being con- 
nected to said reservoir; 

- said tube has an internal flow of said solution with particles from said reservoir; 

- said camera system records images of said particles in said transparent section; 

- said capillary tube device comprises a micro pump, which micro pump is connected 
25 to said tube, and which micro pump by signal from said computer system picks out 

said specific particle from said solution by pumping a small portion of said solution 
containing said specific particle into a side-tube, which side-tube is connected to the 
second container. 

30 3. Apparatus according to claim 1, wherein said capillary tube device comprises: 
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- a pipette with a transparent capillary end section for picking out said specific particle 
from said first container, said pipette comprising a piston that is moved by a moving 
device, which moving device is controlled by said computer system with said com- 
puter program; 

5 - a transport stage with motors for moving said pipette to the position of said specific 
particle and, after picking up said specific particle, transporting said specific particle 
to said second container, which transport stage is controlled by said computer with 
said computer program. 

1 0 4. Apparatus according to claim 1 , wherein said capillary tube device comprises: 

- a pipette with a transparent capillary end section for picking out said specific particle 
from said first container by sucking out of said first container a small portion of solu- 
tion that contains said particle; 

- a transport tube connected to said pipette for transporting said specific particle from 
1 5 said capillary end section to said second container; 

- a piston inside said pipette; 

- a moving device to move said piston between a first and a second position, which 
moving device is controlled by said computer system with said computer program 
determining the first and second position, where said piston in first position inhibits 

20 and in the second position establishes a connection between the capillary end section 
and the transport tube; 

- a suction device creating a lower pressure in said second container and in said trans- 
port tube, such that, when said piston is in said second position, solution is transported 
from said capillary end section into said transport tube; 

25 - a transport stage with motors for moving said pipette with said capillary end section 
to position of said selected specific particle in said solution in said first container, 
which transport stage is controlled by said computer with said computer program. 

5. Apparatus according to claim 1, wherein said capillary tube device comprises 
30 - a pipette with a transparent capillary end section for picking out said specific particle 
from said first container by sucking out of said first container a small portion of solu- 
tion that contains said particle; 


SUBSTITUTE SHEET (RULE 26) 


wo 00/13609 


PCT/DK99/00458 


30 

- a transport tube connected to said pipette for transporting said specific particle from 
said capillary end section to said second container; 

- a supplier tube connected to said pipette; 

- a piston in side said pipette; 

5 - a moving device to move said piston between a first and a second position, which 
moving device is controlled by said computer system with said computer program 
determining said first and said second position, where said piston in said second posi- 
tion establishes a connection between the capillary end section and the transport tube 
and inhibits the connection between the supplier tube and the transport tube; 
10 - a hollow channel in said piston, which channel, when said piston is in said first posi- 
tion, inhibits the connection between said capillary end section and any of these two 
said tubes but connects said supplier tube with said transport tube such that fluid can 
flow from said supplier tube to said transport tube; 

- a suction device creating a lower pressure in said second container and in said trans- 
15 port tube, such that, when said piston is in said first position, solution is transported 

from said supplier tube to said transport tube, and when said piston is in said second 
position, solution is transported from said capillary end section into said transport 
tube; 

- a transport stage with motors for moving said pipette with said capillary end section 
20 to position of said selected specific particle in said solution in said first container, 

which transport stage is controlled by said computer with said computer program. 

6. Apparatus according to claim 1, wherein said capillary tube device comprises: 

- a pipette with a transparent capillary end section for picking out said specific particle 
25 from said first container by sucking out of said first container a small portion of solu- 
tion that contains said particle; 

- a transport tube connected to said pipette for transporting said specific particle from 
said capillary end section to said second container; 

- a supplier tube connected to said pipette; 

30 - a tumable cylindrical core inside said pipette; 
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- a turning device to turn said tumable cylindrical core between a first and a second 
position, which turning device is controlled by said computer system with said com- 
puter program determining said first and said second position; 

- a hollow channel in said tumable cylindrical core, which channel, when said tumable 
5 cylindrical core is in said first position, connects said supplier tube with said transport 

tube and closes the connection to said capillary end section, and which channel, when 
said tumable cylindrical core is in said second position, connects said capillary end 
section with said transport tube and closes said supplier tube; 

• a suction device creating a lower pressure in said second container and in said trans- 
10 port tube, so that, when said tumable cylindrical core is in said first position, solution 
is transported from said supplier tube to said transport tube, and when said tumable 
cylindrical core is in said second position, solution is transported from said capillary 
end section into said transport tube; 

- a transport stage with motors for moving said pipette with said capillary end section 
15 to position of said selected specific particle in said solution in said first container, 

which transport stage is controlled by said computer with said computer program. 

7. Apparatus according to claim 1-6, wherein said reservoir comprises 

- a cylindrical mantle surrounding the suspension, which cylindrical mantle has an 
20 upper wall, a lower wall and a curved wall; 

- a first and a second liquid permeable membrane that divide the internal volume of 
the reservoir into a first, a second, and a third volume, that are mutually distinct, said 
first volxune being between said first membrane and said upper wall of the mantle, 
said second volume being between said membranes, and said third volume being be- 

25 tween said second membrane and said lower wall of the mantle; 

- an axle at least partly inside the reservoir, which axle is situated along the centre of 
said cylindrical mantle, along which axle, said first membrane is movable; 

- a moving device for controlled movement of the first membrane along the axle; 

- a pump with a tubing, which pump pumps suspension firom said first volume through 
30 said tubing into said third volume; 

- a feeding tube to feed suspension from said reservoir to said first container. 
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8. Appara^^ccording to claim 1-7, wherein said particles are specific cell types. 

9. Apparatus according to claim 1-8, wherein said particles are cell clusters obtained 
by treating organic tissue with dissociatiK^g methods. 

10. Apparatus according to claim 1-9, wherein said particles are Islets of Langerhans, 
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